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''Jjwal (ablets and leucoea-edhesive film preparations ttoZ^UL p,ep "« 1,ons *» Wtafci include 

the mucous mLETKJ S i l^f ° r « adhesive to 

shaped administration formation such as^^i . ° WeVer ' 38 Seen from documents (patents) (A) a shit 
orally administered or ^S^SSZSS^ ££? 80>m * " « 
by weight of at least one gel forminq aaent 0 1 T k • / 6 ght 0f at least one film tormhfl agent 2 to 40% 
than 40% by weight of J 'least 2 iS filter Z ^nT? ° f * 3Ctive Substance (*«5 Mrt£ h£ 

ined Patent Publication) 7-100186) and a P V decom P° ses in water (Toku-Kai-Hei (Japanese En? 

- h d ^ 3 of0.01to 2 mgandan^ 

by we,ght of a physiologically acceptable thermoSt ™,1 9 ' . 109 3 com P ositior > comprising about 10 to 40% 
40%bywe,gh.ofa P hysio^ 

lubncant (Toku-Kai-Hei 5-220203) are knomSS^T^n f* b/ Wei9ht ° f 3 P******** acceptable 
i«d in that a solution or a suspension^ 

- mereof in slight amounts is priS^^SZ orZ^T 

TOOM? ° a (T0ku - Kai - Hei 5 " 12 4954) is also toowr. J " ** * P harma ^"tically acceptable sheet- 

page 8, right column, [0028]), but what Z E ^ !L ^ '^'dually formulated in a sheet form" (the publication 

- Alttough a drug is obtained in ^TZ^^T^T ? T* " " 0t -"S-S* 
column. [0064]) is only described, and delays Z to* ^TT ,n *• (the publication, page 10 left 
clear. ,„ tnis ^ 2 ^ temperatu e^ of *• drug decomposes are not 
taken for cooling after mixing and the like which ! h h prepara,,on - 50 ,hat * considerable period of time is 
above-mentioned invention (B), sorSol^ h the manufac ™ng process Further * fii 

- solution of the tape. However/i, is deZnZ'SSefas SSSl^"*.^ ° f « * 
cross caramelose Na type A can be usM in an =L . « assisting d| ssolution, a disintegrating agent for examm* 
because the use of o*^£^Z£^™f^ *°" ' ° % W6ight " 3nd ■*» ^22 
the drug tape is mounted on a «*pJSS?S5 SSTS^'?^ ^ Furthermore ' in •* hJK 
strength is therefore required in pWfion 11^^21 f^ eWtesto ^^^««tensil 

« the above-mentioned invention (C) thVTubSi S T * ef " CienCy in 3ctual P rodu c«on. Still further n 

amounts (a drug: for example, 0.02 mglil?!^ tZZi**? ^ 3Ctivity by *» thereof 7. Sigh" 

slight amounts, so mat me solution 7su S peS^^ 

sheet-shaped carrier. However, this fe f ° n ' °"' S P ra * ed on > °' injected into S 
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a drug, an edible polymer and a monosaccharide, a sugar alcohol or an oligosaccharide in combination can solve the 
above-mentioned problems, thus completing the present invention. 

[0007] That is to say, the present invention relates to (1 ) a rapidly soluble film preparation mainly comprising a drug, 
an edible polymer and a saccharide, (2) the rapidly soluble film preparation described in (1), in which the content of the 

5 drug is from 0.01 to 50% by weight, that of the edible polymer is from 20 to 90% by weight, and that of the saccharide 
is from 1 to 50% by weight, (3) the rapidly soluble film preparation described in (1), in which the drug is a compound 
enhanced in internal absorption by the conversion to a solid solution, (4) the rapidly soluble film preparation described 
in (3), in which the compound enhanced in internal absorption by the conversion to the solid solution is nilvadipine, (5) 
the rapidly soluble film preparation described in (1), in which the edible polymer is one selected from the group consist- 

w ing of synthetic polymers, cellulose derivatives and natural polymers, (6) the rapidly soluble film preparation described 
in (1) or (5), in which the edible polymer is at least one selected from the group consisting of poly(vinylpyrrolidone), 
hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl cellulose and ethyl cellulose, (7) 
the rapidly soluble film preparation described in (1) or (2), in which the saccharide is one selected from the group con- 
sisting of monosaccharides, sugar alcohols and oligosaccharides, (8) the rapidly soluble film preparation described in 

is (7), in which the oligosaccharide is starch syrup, (9) the rapidly soluble film preparation described in (8), in which the 
starch syrup is reducing maltose starch syrup, (10) the rapidly soluble film preparation described in (1), in which the 
drug is a compound which can be enhanced in internal absorption by the conversion to a solid solution, the edible pol- 
ymer is one or more of poly(vinyl-pyrrolidone) and hydroxypropyl cellulose, and an additional edible polymer, and the 
saccharide is starch syrup, and (11) the rapidly soluble film preparation described in (10), in which the compound 

20 enhanced in internal absorption by the conversion to the solid solution is nilvadipine, the additional edible polymer is 
hydroxypropyl cellulose, and the starch syrup is reducing maltose starch syrup. 

[0008] As apparent from the above, the film preparation of the invention is characterized in that it is rapidly dis- 
solved in the oral cavity and can be taken without water, as a dosage form substitutive for a tablet 
[0009] The invention is described in detail below. The invention is the rapidly soluble film preparation in which the 
25 drug is allowed to be contained in a film base comprising the edible polymer such as poly (vinylpyrrolidone), hydroxy- 
propyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl cellulose or ethyl cellulose, and the 
monosaccharide, the sugar alcohol or the oligosaccharide, and which is easily produced and has no conventional dis- 
advantages as described above. 

30 BRIEF DESCRIPTION OF THE DRAWING 

[0010] 

Fig. 1 is a graph showing the elution rate of a rapidly soluble film preparation of the invention. 

35 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0011] The saccharides used in the invention include sugar alcohols such as erythritol, pentitol and hexitol, mon- 
osaccharides (aldose and ketose) and oligosaccharides. Specifically, the sugar alcohols include xylitol, mannitol, D- 

40 sorbitol and reducing maltose starch syrup, the monosaccharides include glucose and fructose, the oligosaccharides 
include maltose, lactose and sucrose, and the monosaccharide-oligosaccharides include starch syrup. Reducing mal- 
tose starch syrup is particularly preferred. The compounding amount of the saccharides in the film preparation of the 
present invention is from 1 to 50% by weight, and preferably from 5 to 50% by weight. Less than 1 % results in the insuf- 
ficient rate of dissolution, whereas exceeding 50% raises a problem with regard to the shape retaining property of prod- 

45 ucts, although the rate of dissolution is increased. Many of the saccharides have sweet tastes, and this is advantageous 
for the film preparations soluble in the mouth. Further, many of them also act as plasticizers, like starch syrup. Accord- 
ingly, when they are used, it is not necessary to especially use plasticizers. Of course, the plasticizers may be used as 
so desired. When sorbitol is used as the saccharide, sorbitol sometimes deposits as crystallites on film surfaces. How- 
ever, the drug effect and the others are not affected at all. 

so [001 2] There is no particular limitation on the edible polymer which is a component of the film base of the invention, 
as long as it has film forming ability and is edible. The edible polymers include synthetic polymers, for example, 
poly(vinylpyrrolidone) (hereinafter described as "PVP"), carboxyvinyl polymers (hereinafter described as "CVPs"), pol- 
yvinyl alcohol (hereinafter described as "PVA") and the like, cellulose derivatives, such as hydroxypropyl methyl cellu- 
lose (hereinafter described as "HPMC"), hydroxypropyl cellulose (hereinafter described as "HPC"), hydroxyethyl 

55 cellulose (hereinafter described as "HEC"), methyl cellulose (hereinafter described as "MC"), ethyl cellulose (hereinaf- 
ter described as "EC") and the like, and polymers obtained from natural products, for example, sodium alginate, dex- 
tran, casein, pullulan and the like. Particularly preferred are PVP and HPC. These substances can be used either alone 
or as a combination of two or more of them. 
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Inn? i I? e , t0tal o C = ? P ^ 9 am ° unt °' * e edib,e po,vmers in the fi,m Preparation is from 20 to 90% by weight 
and preferably from 25 to 80% by weight in all. weigni, 

EU? , h-r° r faPi , dly S °J Uble film prepara,ions of tne 'ration, aromatics, coloring matter, preservatives, antioxi- 
dants stab.l.z.ng agents, surfactants, plasticizers and the like may be properly used as components of the film basS 
as so desired, in addition to the above-mentioned substances. ' 

EHfenpJU? ZZOZ Pa ^ CU ' a f r • lim . it !, ,i0n °" drU9S US6d in the inventi0n ' as ,ona as can be orally adminis- 
tered. Specf c examples thereof include calcium antagonists such as nilvadipine and nicardipine. B2-stimulants such 
as procaterol hydrochloride and fenoterol hydrobromide, oral antidiabetic drugs such as glibenclamidrsoSous 

aS f br T ,am tfiaZ0,am ' P - b,0CkerS SUCh aS arotino101 nydrochforide and carteolol rydrc^de 
apeutic drugs for tine coronary vessels such as nicorandil, anesthetics such as dibucaine hydrochloride nonsteroidal 

E^S **** T U ! 6d inVenti ° n ' ° neS having no bitter tas,es are suitable - However . even ones having bit- 
hl ml l?n I " ^ T en,i ° n by maSkin9 SUCh aS ^rocapsulation. The compounding amount of the d ugs in 
the f Nm Preparation is usuafty from 1 to 50% by weight, although ft varies depending on the properties of the drugs 

rooifll ^!Zh L S 6 £ prepara,i0 " S °' the inVenti0n are produced > for example - bv 1,18 following method. 
[0018] Specified amounts of the edible polymer, saccharide and drug are dissolved in a solvent in which these sub- 

r« t : -"-T* e,hano, • and the resultin9 so,u,ion is spread on a ,ine ' *• ™* SSJ! £ 

» ^ K rmetiCa,,y PaCkag6d " " eCeSSary 10 provide a product ' ™- «ion of the 

12 in 1J 6 ? ? y at ' nQ t0 ab ° Ut 50 ,0 ab0ut 6000 in preparing the so,u,ion - Fu *er, when foams are devel- 
oped in the solution in preparing it, standing overnight or vacuum deaeration is preferably conducted. There 1.3 

7moon?rS h ° n the Prepari " 9 me SO,ution ' as lor * 38 « respective compounding 

SKS^X^i 0 ^ so,vent may be used Speci,ica,ly - so,vente inc,ude ^ a 

25 ETiLiTS ISSr J has bee " k ,ound ^en the specified edible polymers are used, some kinds of drugs 
are enhanced in internal absorpt.cn thereof. That is to say, for example, when the drug is nilvadipine the use of 
poMv.nylpyrrol.done) and/or hydroxypropy. methyl cellulose as the edible polymer(s) enhances SEE* aSsoSon 

cJi *!* C&U T " ^ f ° rmati0n * 3 9 °° d SOlid so,ution bv ni,vadi P in e with these polymers* 2 

so ^l!™Z Pa T n JT^ Pr0dU ° ed by ** USe ° f ° n,y Polyvinylpyrrolidone) and/or hydroxypropyLthy Icetiu 
so lose as the edible polymer(s), but an additional edible polymer can provide a better film preparation For example in he 

case of nilvadipine, hydroxypropyl cellulose is suitably used. example, in tne 

K • S H P . eCifiC f amP ! eS ° f the dm9S f0rming the solid solutions with 108 edible polymers include nifedipine 
phenytoin, chloramphenicol, griseofulvin. sulfamethizole and the like, as well as nilvadipine. 

35 EXAMPLES 

Eas ^Z^^™ b6,0W " deta " With referenCe 10 eXamp,eS " Th6Se 6Xamp,eS ™ « to be - 
40 Example 1 

S, J° a suitab| e amount of ethanol, 4.0 parts by weight of nilvadipine. 76.0 parts by weight of HPC and 20 0 
parts by weight of reducing maltose starch syrup were added and dissolved by stirring. This was spread on a polyester 

2rr ne K T 0ducea f lmha ^ 

each side, thereby obtaining a film preparation rapidly soluble in the oral cavity. 
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Example 2 



[0 ° 2 S « J! 3 SUitablS am ° Unt ° f ethano1 ' 4 0 parts bv weiaht of nilvadipine, 72.0 parts by weight of HPC 4 0 parts bv 
weight of PVP and 20.0 parts by weight of reducing maltose starch syrup were added and JES^guESi 
was spread on a polyester liner film and dried to produce a film having a thickness of about 250 pm The resZq film 
was cut to a square. 1 6 mm each side, thereby obtaining a film preparation rapidly soluble in the orally 9 

Examples 3 to 6 

IT Exampte 2° rdin9 10 ,0rmUlati ° nS ° f Tab,e 1 ' rapid,y so,uble fi,m Preparations were obtained in the same manner as 
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Table 1 
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Name of Component 


Examples 




3 


4 


5 


6 


Nitvadipine 


4.0 


4.0 


4.0 


4.0 


HPC 


64.0 


56.0 


51.0 


46.0 


PVP 


12.0 


20.0 


20.0 


20.0 


Reducing Maltose Starch Syrup 


20.0 


20.0 


25.0 


30.0 


Total 


100.0 


100.0 


100.0 


100.0 



15 

Example 7 

[0025] To a suitable amount of ethanol, 4.0 parts by weight of nilvadipine, 72.0 parts by weight of HPC, 4.0 parts by 
weight of HPMC and 20.0 parts by weight of reducing maltose starch syrup were added and dissolved by stirring. This 
20 was spread on a polyester liner film and dried to produce a film having a thickness of about 250 urn. The resulting film 
was cut to a square, 16 mm each side, thereby obtaining a film preparation rapidly soluble in the oral cavity. 

Examples 8 to 14 

25 [0026] According to formulations of Table 2, rapidly soluble film preparations were obtained in the same manner as 
with Example 7. 



Table 2 



30 



35 



40 



Name of Component 


Examples 




8 


9 


10 


11 


12 


13 


14 


Nilvadipine 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


HPC 


64.0 


56.0 


51.0 


46.0 


56.0 


56.0 


56.0 


HPMC 


12.0 


20.0 


20.0 


20.0 








MC 










20.0 






EC 












20.0 




HEC 














20.0 


Reducing Maltose Starch Syrup 


20.0 


20.0 


25.0 


30.0 


20.0 


20.0 


20.0 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



45 

Example 1 5 

[0027] To a suitable amount of ethanol, 20.0 parts by weight of nicardipine hydrochloride, 40.0 parts by weight of 
HPC, 20.0 parts by weight of PVP and 20.0 parts by weight of reducing maltose starch syrup were added and dissolved 
so by stirring. This was spread on a polyester liner film and dried to produce a film having a thickness of about 250 urn. 
The resulting film was cut to a square, 16 mm each side, thereby obtaining a film preparation rapidly soluble in the oral 
cavity. 

Examples 16 to 21 

55 

[0028] According to formulations of Table 3, rapidly soluble film preparations were obtained in the same manner as 
with Example 15. 
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Table 3 
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15 



Name of Component 


Examples 




16 


17 


18 


19 






Fenoterol Hydro-Bromide 


5.0 


4.0 










Indomethacin 






2.0 


2.0 


2.0 


2.0 


HPC 


55.0 


56.0 


78.0 


58.0 


78.0 


58.0 


PVP 


20.0 


20.0 








20.0 


Reducing Maltose Starch Syrup 


20.0 




20.0 


40.0 




20.0 


D-Sorbitol 




20.0 






20.0 






100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



Examples 22 and 23 

20 [0029] According to formulations of Table 4, rapidly soluble film preparations were obtained in the 
wun example 7. 



same manner as 



Table 4 
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40 
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50 



Example 24 



Name of Component 


Examples 




22 


23* 


Nilvadipine 


4.0 


4.0 


PVP 


76.0 


20.0 


EC 




56.0 


Reducing Maltose Starch Syrup 


20.0 


20.0 


Total 


100.0 


100.0 



(*Ethanol:purified water = 3:1) 



Z we ant Jhpmc t5 pn n k etha " 0| -P urified water < 2:1 > 4.0 parts by weight of nilvadipine, 6.0 parts 

by weight of HPMC and 20.0 parts by weight of reducing maltose starch syrup were added and dissolved by sttrira 
Th,s was spread on a polyester separate film and dried to produce a film having a thickness of atout 250 uTS 
resulting m was cut to a square, 1 6 mm each side, thereby obtaining a film preparation rapidly 2St?E Z 2 

Examples 25 to 28 

ITLmpte 2° 4 ' din9 1 ° f ° rmUla,i0nS 0f Table 5 ' ra P id| y 8011115,6 « lm Preparations were obtained in the same manner as 
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Table 5 
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Name of Component 


Examples 




oc 
25 


to 




28* 


INIIVdUlfJII IB 


a n 


a n 


a n 


a n 


HPC 




56.0 






PVP 


20.0 








HPMC 




20.0 


20.0 


20.0 


MC 


56.0 




56.0 




EC 








56.0 


Reducing Maltose Starch Syrup 


20.0 


20.0 


20.0 


20.0 


Total 


100.0 


100.0 


100.0 


100.0 



(*Ethanol: purified water = 3:1) 

20 

Example 29 

[0032] To a suitable amount of a mixture of ethanol-purified water (2:1), 4.0 parts by weight of nilvadipine, 38.0 
parts by weight of PVP, 38.0 parts by weight of HPMC and 20.0 parts by weight of reducing maltose starch syrup were 
25 added and dissolved by stirring. This was spread on a polyester liner film and dried to produce a film having a thickness 
of about 250 um The resulting film was cut to a square, 16 mm each side, thereby obtaining a film preparation rapidly 
soluble in the oral cavity. 

Examples 30 to 32 

30 

[0033] According to formulations of Table 6, rapidly soluble film preparations were obtained in the same manner as 
with Example 29. 

35 Table 6 



40 



Name of Component 


Examples 




30 


31 


32* 


Nilvadipine 


4.0 


4.0 


4.0 


HPC 


36.0 






PVP 


20.0 


20.0 


20.0 


HPMC 


20.0 


20.0 


20.0 


MC 




36.0 




EC 






36.0 


Reducing Maltose Starch Syrup 


20.0 


20.0 


20.0 


Total 


100.0 


100.0 


100.0 



(*Ethanol:purified water ■ 3:1) 

Comparative Example 1 

55 [0034] To a suitable amount of ethanol, 4.0 parts by weight of nilvadipine, 76.0 parts by weight of HPC and 20.0 
parts by weight of PVP were added and dissolved by stirring. This was spread on a polyester liner film and dried to pro- 
duce a film having a thickness of about 250 u.m. The resulting filrn was cut to a square, 16 mm each side, thereby 
obtaining a film preparation rapidly soluble in the oral cavity. 
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Comparative Example 2 



KS h ? 3 f'fJ 6 a . m ° Unt ° f 6than01, 2 0 parts by we, '9 ht of indomethacin and 98.0 parts by weight of HPC were 
added and ^ssolved by st.rring. This was spread on a polyester liner film and dried to produce a film having aS 

s^n^ 



(Elution Test) 
10 Test Methnri 



EKiSL h « } ! P « 3 Cy " ndr ' Cal Stain ' eSS Steel basket ' and P ut under water «" beaker. Then 

« 2 st? c;r;^T of time ,rom in * ation of * e test 500 ^ was sampted - and ^ 

INDUSTRIAL APPLICABILITY 

[0037] The film preparations of the invention are very easily produced, have high rapid solubility, are extremely hioh 
20 ,n practical use, and are suitable for using as film preparations for oral administration. * 9 

Claims 

^ 1. A rapidly soluble film preparation mainly comprising a drug, an edible polymer and a saccharide. 

2 ' f " m hI prep f ration accordin 9 to claim 1 • ^ which the content of the drug is from 0.01 to 50% by 

weight, that of the edible polymer is from 20 to 90% by weight, and that of the saccharide is from 1 to 50% by 

30 3 " 2 rteSZlZrtl h P l eParati ° n aCC ° rdin9 10 C,a ' m 1 ' in Which 108 dru9 is 3 com P° und *** ca " be enhanced 
in internal absorption by the conversion to a solid solution. 

4. The rapidly soluble film preparation according to claim 3. in which the compound is nilvadipine. 

consisting of synthetic polymers, cellulose derivatives and natural polymers. 
6 ' £r<£ dly S0 ' Uble preparation accordin 9 t0 claim 1 °' 5. in which the edible polymer is at least one selected 

45 8. The rapidly soluble film preparation according to claim 7, in which the oligosaccharide is starch syrup. 

9. Rapidly soluble film preparation according to claim 8, in which the starch syrup is reducing maltose starch 

50 ^nZ?^ 6 ,i,m Prapar3,i0n aCCOrdin9 ,0 C ' a,m 1 ' in Which dru 9 is a com P° und wh'ch can be enhanced 
ZT-nH T7 V 1 the , c ° nvereion t0 a solid sol *i°n. the edible polymer is one or more of polyvinylpyrro- 
lidone) and hydroxypropyl cellulose, and an additional edible polymer, and the saccharide is starch syrup, 

ss 11 ' h| h p e nS'l SO h b !f " lm preparation accordin g to claim 10 . 'n which the compound is nilvadipine, the additional edi- 
55 ble polymer is hydroxypropyl cellulose, and the starch syrup is reducing maltose starch syrup. 
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